25

the environment from increased ultraviolet radiation. Since emissions
of these gases may be increasingly restricted, an extrapolation of
current or past growth rates of chlorofluorocarbons to predict future
atmospheric concentrations may be misleading at this time.

Nitrous oxide. It is likely that most nitrous oxide in the air has
come from denitrification in the natural or cultivated biosphere. One
would therefore expect to find the largest part of atmospheric nitrous
oxide to be derived from nature, unrelated to human activity. Recent,
careful measurements have suggested a small growth rate of the concen-
tration of nitrous oxide in ground-level air at remote locations. The
source of the small increase is unknown, but prime candidates are the
continued expanded use of nitrogen fertilizers around the world to
improve agricultural productivity and high temperature combustion in
which atmospheric nitrogen is oxidized. If such fertilizers are the
source, the current slow increase is likely to continue into the fore-
seeable future because the demand for food will grow with population
size.

Methane. The most abundant hydrocarbon, methane, often called
natural gas, is increasing in the atmosphere.  It is thought to be a
natural constituent of the air arising as it does from many biological
processes and from seepage out of the Earth. Measurements in the 1950s
and 1960s were imprecise, and there were spatial differences so that
the observed temporal variability was not viewed as an upward trend.
However, in the late 1970s several investigators using gas chro-
ma tography have unequivocally demonstrated an upward trend.

Increase in the number of ruminant farm animals and expansion of
rice production might well explain, at least qualitatively, the atmo-
spheric methane growth. Other biological activities, such as termite
destruction of wood, and possible leakage from man's mining and use of
fossil methane might also contribute to methane in the air, but their
contribution to its increase is less clear. The higher concentrations
far north of the equatorial region suggest that the termite source may
be minor. The relatively rapid recent increase with time, about as
fast as for C02, combined with the uncertainty as to its origin, are
both intriguing features of the methane growth in air.

There is no reason to expect the upward trend in atmospheric methane
concentration to stop soon since the most likely sources of methane are
related to population size. In the long run, those sources that are
dependent on the size of a biospheric feature (e.g., cows or rice
paddies) will ultimately be limited by space. Thus, the growth in
atmospheric concentration from these sources might continue for many
decades but perhaps not for many centuries.

Methane also forms another link in the question of future atmospheric
composition. As discussed by Revelle (this volume, Chapter 3, Section
3.5), large amounts of methane are believed to be stored in methane
hydrates in continental slope sediments. Methane hydrate is a type of
clathrate in which methane and smaller amounts of ethane and other
higher hydrocarbons are trapped within a cage of water molecules in the
form of ice. Methane hydrates are stable at low temperatures and
relatively high pressures. With a rise in ocean-bottom temperatures,
the uppermost layers of ocean sediments would also become warmer; and